Background: Individuals of Asian heritage represent the largest ethnic minority in Canada. Approximately 10% of the new HIV diagnoses in men in British Columbia occur among Asian-Canadians. However, the HIV risk patterns of Asian men who have sex with men (MSM) have not been extensively studied. Methods: Participants aged ≥ 19 years were enrolled in a venue-based HIV serobehavioural survey of MSM in Vancouver, Canada. We compared the demographic characteristics, risk behaviours, and prevalence of HIV and other sexual and blood borne infections between Asian and non-Asian MSM using bivariate analysis and logistic regression confounder modelling. Results: Amongst 1132 participants, 110 (9.7%) self-identified as Asian. Asian participants were younger than non-Asian participants (median age 29 vs. 32 years; p < 0.001), but otherwise did not differ from other study participants. HIV prevalence was lower among Asian MSM compared to Non-Asian MSM (3.7% vs 19.0%, p <0.001). Among men who self-reported as HIV negative or unknown we found no differences in unprotected anal intercourse (UAI) with a discordant or unknown serostatus partner in the previous six months (11 vs. 13%; p = 0.503). However, Asian MSM were less likely to report ever using injection drugs (10.8% vs. 19.2%; p = 0.043) or using alcohol before having sex (52% vs. 64.4%; p = 0.017). Conclusions: Asian MSM in our study reported similar rates of UAI as non-Asian MSM, but had a lower prevalence of HIV infection. Other factors, such as the use of drugs and alcohol, in relation to sex, may partly explain these differences. However this requires further investigation.
Background
Men who have sex with men (MSM) in Canada continue to be heavily affected by HIV and sexually transmitted infections (STI), accounting for 46.6% of the total new HIV infections in 2011 [1] . In the United States, ethnic minorities, predominantly black and Latino men, are overly represented in the HIV epidemic among MSM [2] . However, relatively little has been written about ethnicity for MSM outside of the United States. Individuals whose family origins are in Asia represent the largest racial minority in Canada, making up 11% of the population [3] . However, 60% of new immigrants to Canada from 2001-2006 were from Asian countries. Furthermore, in major metropolitan cities, such as Toronto and Vancouver, individuals of Asian ancestry represent 30% and 40%, respectively, of the population [3] .
In British Columbia, Asian-Canadians accounted for 11.9% of new HIV diagnoses in men in 2009, which is the largest number of any ethnic minority [4] . The majority of these infections are due to male-to-male transmission (M. Gilbert, personal communication). Despite the prominence and growth of the Asian-Canadian population, very little is known about HIV risk behaviours among Asian-Canadian MSM. Only a handful of studies have been conducted on HIV risk among Asian-Canadians [5] [6] [7] [8] [9] .
In order to improve our understanding of Asian MSM and HIV risk behaviour we conducted a secondary analysis of a cross-sectional serobehavioural survey of MSM in Vancouver. We sought to evaluate the differences in demographic characteristics, risk behaviours and HIV prevalence among Asian and non-Asian MSM, and evaluate testing patterns for HIV and other STIs and blood borne infections among this population. In this analysis Asian MSM included participants who identified with any Asian ethnic or cultural group whether from east, west, central or south Asia.
Methods
We used data from the ManCount Survey, the Vancouver site of M-Track, a behavioural and biological surveillance program for HIV and other sexually transmitted and blood-borne infections among MSM coordinated by the Public Health Agency of Canada. In Vancouver, the survey was conducted between August 2008 and February 2009. ManCount applied a venue-based, time-space sampling methodology [10] and recruited men 19 years of age and older who self-identified as an MSM at a selection of 20 community venues or events in Vancouver. Following informed consent, participants self-administered an English language survey and provided a blood sample on filter paper for a dried blood spot (DBS) specimen. The informed consent process, questionnaire administration and blood collection all took place on-site in the recruitment venues.
DBS specimens were tested for HIV and syphilis, at the National HIV Retrovirology Laboratories in Ottawa. The details of this testing is described elsewhere [11] . Ethics approval for the ManCount survey was obtained from Health Canada, Vancouver Coastal Health and the University of British Columbia. Ethics approval was also obtained from Simon Fraser University for this secondary data analysis.
For this study, Asian ethnicity was defined based on answers from two survey questions on ethnicity: "What are the ethnic or cultural origins of your ancestors?" (multiple responses permitted), and "Which single ethnic or cultural group do you most strongly identify with?" (single response permitted). Both questions provided a list of 26 examples of possible ethnicities followed by "etc." to guide respondents. The list included Chinese, East Indian, Fillipino and Vietnamese as examples. Participants were identified as being of Asian ethnicity if any of the following criteria were met: i) reported as Asian ethnicity in response to the first question; or ii) reported solely as Asian ethnicities in response to the second question; or iii) those reported only as Asian ethnicities and "Canadian" in the same question. All other participants were classified as "non-Asian" for our analysis. We classified reported ethnicities as Asian according to Statistics Canada's Ethnic Origin Reference Guide, 2006 Census [3] .
We performed bivariate analyses comparing Asian and non-Asian participants with respect to demographic characteristics, HIV risk behaviour and HIV and other STI testing behaviour and results, using the Wilcoxon-Rank sum test and Fisher's exact test. Unless otherwise stated, percentages are expressed from the total of respondents who answered a particular question or set of questions. We did not weight the analyses based on the site of recruitment. Both recent testing (within the past two years) and lifetime testing behaviours were considered. To remove, as best as possible, the effect of confounders on the observed association between ethnicity (Asian/non-Asian) and HIV/ST testing over the last two years, we developed confounder models using logistic regression analysis. We used a backward stepwise approach based on the magnitude of change in the coefficient of the explanatory variable of main interest. We stratified these models on the basis of age, using 35 years of age as the cut-off, since previously analyses from ManCount had found that testing behaviours differ between younger and older men [11] , We used SAS version 9.1.3 (Cary, NC, USA) for all statistical analysis.
Results
A total of 2805 individuals were approached for study participation, 1169 (41.7%) were enrolled and completed the survey and 1,132 (96%) provided a DBS sample suitable for testing and answered the ethnicity questions. Of these, the median age was 34 years (Interquartile range [IQR] 26-44 years), 87% (985/1129) resided in the metropolitan Vancouver area and 80% (902/1128) had at least some post-secondary education. A total of (935/1119) identified as being gay or queer, 10.8% (121) as being bisexual, 1.7% (19) as being straight and 2.9% (32) as being two-spirited and 1.1% (12) as having another sexual identity.
Of these, 9.7% (110/1132) of respondents self-identified as being of Asian ethnicity, 862 (76.2%) as having North-American or European ethnicity, 4.3% (49) as being Aboriginal and 9.8% (111) as having other ethnic identities. Of the Asian MSM, 60% (66) reported that they spoke English as a first language, while 40% (44) spoke the following languages as their first language: Cantonese (36.3%), Mandarin (13.6%), Tagalog (11.4%), Japanese (9.1%), Vietnamese (6.8%), Thai (4.6%), Punjabi (2.3%), Sinhala (2.3%), Spanish (2.3%), Korean (2.3%), Filipino (2.3%), French (2.3%) and Indonesian (2.3%).
Asian MSM were younger than other study participants (median age 29 years vs. 34 years; p < 0.001) and were more likely to have completed or had some postsecondary education (88.2% vs. 79.1%; p = 0.023), but did not differ in terms of income, sexual orientation or area of residence (Table 1 ). In terms of sexual behavior, a smaller proportion of Asian MSM reported >5 anal sex partners in their lifetime (43.6% vs. 58.5%; p = 0.006 for dichotomized variable) but we did not find any differences in the number of reported sex partners in the previous six months or having had any anal sex in the past six months ( Table 2 ). We found that Asian MSM were less likely to report attending gay bars or nightclubs (52% vs. 64.4%; p = 0.017), but were just as likely to look for sex partners in bars or on the internet. Asian MSM were also less likely to report using alcohol before sex in the past six months (67.3% vs. 78.3%; p = 0.015) and were less likely to report ever having used injection drugs (10.8% vs. 19.2%; p = 0.043). However, we found no differences in the reported use of stimulants or psychedelics before sex. There were also no differences in the proportion of self-reported HIV negative participants who reported unprotected anal intercourse with a known HIV positive or unknown serostatus partner in the previous six months (our definition of risky sex). This was also true of men who self-reported as HIV positive. Asian MSM also appeared to judge their likelihood of acquiring HIV in their lifetime similarly to non-Asian MSM, with 39.8% reporting that it would be very unlikely (vs. 40.7% for non-Asian participants) and 40.9% reporting it unlikely (vs. 43.6% of non-Asians) that they would acquire HIV in their lifetime (p = 0.436). Table 3 compares the HIV and STI testing behaviors in Asian and non-Asian participants in our study. Asian participants were less likely to have ever been tested for HIV (75.0% vs. 86.8%; p = 0.004), but were similar to non-Asian men in terms of testing for HIV in the past two years (63.0% vs. 68.8%; p = 0.176). Asian MSM were less likely to be HIV positive, both by self-report (2.8% vs. 18.1%; p < 0.001), as well as by the DBS result taken during the survey (3.7% vs. 19.0%; p < 0.001). Of the 4 Asian participants who tested positive for HIV, 3 (75.0%) were aware of their infection, in comparison to 88.1% of HIV positive non-Asian participants. (p = 0.408) These differences in HIV prevalence were similar when the analysis was restricted to only those aged <30 years of age (1.8% vs. 7.2%) but did not reach statistical significance (p = 0.233). We also found lower proportions of ever testing for gonorrhea (p = 0.001) and hepatitis C (p < 0.001) among Asian participants, but no difference in ever testing for syphilis (p = 0.407). A lower proportion of Asian MSM reported testing for hepatitis C in the past two years (p = 0.22), but not for gonorrhea (p = 0.080) or syphilis (p = 0.407). Asian MSM were also less likely to have disclosed that they have male sex partners to a health care professional (70.4% vs. 80.6%; p = 0.016).
Multivariate logistic regression revealed that Asian ethnicity was independently associated with an increased odds of not having tested for HIV in the past 2 years (adjusted odds ratio [AOR] = 2.04; 95% confidence interval [CI]) 1.08-3.86) and hepatitis C (AOR = 2.30; 95% CI 1.27-4. 19 ), but only for participants under the age of 35 (Tables 4a and b ). Both models included adjustments for first language, age, and disclosure of male sex partners. In addition, the HIV testing model was adjusted for cigarette smoking and history of injection drug use. We did not find any associations between Asian ethnicity and ever testing for syphilis (Table 4c ) or gonorrhea (data not shown) in either age group in adjusted models.
Discussion
We found that approximately 10% of this sample of MSM from Vancouver self-identified as having Asian ancestry. While this represented the largest ethnic minority in our sample, this proportion is far below the estimated 40% of the population of Greater Vancouver who have Asian heritage [3] . This raises important questions regarding the underlying structure of the MSM population in Vancouver and how well venue-and event-based time-location sampling can appropriately sample this population. Other studies from large cities in North America have generally found that individuals of Asian ethnicity are underrepresented in studies of MSM [12] [13] [14] . However, it is worth noting that approximately 9.1% of the new positive HIV tests reported in men in BC over the 2003 -2009 period were among men with Asian ethnicity [4] , and this proportion appears to be increasing in recent years [15] .
We found that HIV risk behaviour did not differ substantially between Asian and non-Asian MSM in our sample, except that Asian MSM were less likely to report more than five lifetime sexual partners, which may be partly a result of the younger age of Asian participants in this study. In particular, self-reported HIV negative or unknown sero-status Asian MSM reported unprotected anal intercourse with a known HIV positive or unknown serostatus partner at the same frequency as non-Asian MSM. Despite this, Asian participants in our study were less likely to have ever tested for both HIV and hepatitis C and this association remained for study participants under the age of 35 years, even after adjusting for other important determinants of testing such as having told a health care provider that they have male sex partners. HIV prevalence, however, was found to be significantly lower among Asian MSM (3.7%) in our study compared to non-Asian MSM (19.0%), and ancillary risk factors for HIV transmission such as use of alcohol prior to sex and ever using injection drugs were reported at a lower frequency among Asian men in this sample. This may imply that the HIV risk environment for Asian MSM is different than for other MSM. It is also worth noting that while Asian MSM reported being less likely to attend gay bars, they were just as likely to look for sex partners in gay bars as non-Asian MSM.
Lower HIV testing rates in our sample may be due to a lack of awareness of local HIV testing services or guidelines [16, 17] . However, we found that testing for gonorrhea or chlamydia was not significantly lower in Asian MSM, suggesting that perceptions around HIV risk may be different from risk for other STIs in this population. Previous studies have indicated that Asian immigrants were less likely to use health care services due to cultural and language barriers [17, 18] . This is similar to studies in the United States where lower HIV testing rates are found amongst Asians and Pacific Islanders as a group [19, 20] .
Lower testing rates may also be due to less knowledge and less perceived risk for HIV and other STIs [17, 21] . This suggests that more sexual health promotion services targeting younger Asian MSM should be implemented. In addition, disclosure to health care professionals about male sexual partners was independently and strongly associated with testing for HIV/STI. Therefore, any barriers within the healthcare setting which preclude a patient's comfort in disclosing same sex sexual partners ought to be addressed to ensure proper care and timely testing. Healthcare providers may require further training in sensitivity and cultural competence to foster improved patient rapport. Cultural barriers such as homophobia in Asian societies [17] may play a crucial role, making Asian MSM less inclined to disclose information about same-sex sexual partners.
Our study revealed that nearly 40% of Asian MSM spoke a language other than English as their first language. This highlights the need to provide health care and prevention programs in languages other than English, especially in large metropolitan areas.
Readers should be cautious when interpreting our findings. The data presented here can be considered representative of the population of Asian MSM who attended the community venues sampled in the survey, and may not represent all Asian MSM in Vancouver. The venues we sampled may not have been ones that are most commonly frequented by Asian MSM. Furthermore, only those who were comfortable disclosing personal information and providing blood samples would have participated in this research study, thereby potentially excluding participants who may be even less likely to get tested. Because this survey was only administered in English, it may have limited participation of those who do not feel comfortable reading in English. As well, the relatively small proportion of individuals who self-identified as having Asian heritage may have limited our ability to demonstrate associations with some of the outcomes we observed. Finally, selfreported behavioural data may be subject to social desirability bias.
Conclusions
We found a much smaller proportion of men who identified as being of Asian ethnicity in our sample of MSM in Vancouver than in the Vancouver population as a whole. We also found that the Asian MSM in this study had a lower prevalence of HIV in comparison to men of other ethnicities, but that the likelihood of having been tested for either hepatitis C or HIV was also lower for younger Asian MSM. This highlights the need for HIV prevention programs and further research which can more appropriately engage MSM of Asian and other ethnic minorities in Vancouver and elsewhere in North America.
